Introduction
In our search for gene products of human endogenous retroviral DNA sequences, we have used antibodies to a synthetic peptide based on a cloned human endogenous retroviral nucleotide sequence (21). The peptide-specific antibodies detected an Mr 75,000 protein in syncytiotrophoblasts of first trimester human placentas, in cultured choriocarcinoma cells (19), and in renal cell adenocarcinoma tissues (22) . The Mr 75,000 protein was purified to homogeneity from cultured JEG-3 choriocarcinoma cells (16). A polyclonal rabbit antiserum was raised which was specific for the Mr 75,000 protein in immunoblotting and immunoprecipitation cxperiments.
The Mr 75,000 protein was found to be a relatively minor component inJEG-3 cells; it was estimated to represent <0.1% of total cell protein. be very stable in )EG-3 cells and was not secreted to the culture medium in detectable amounts.
No precursor forms or breakdown products of the M1 75,000 protein were detected in these experiments. According to its behavior in gel electrophoresis and HPLC, the M1 75,000 protein is monomeric (16).
Using antibodies specific for the Mr 75,000 protein, we have now localized it in cultured choriocarcinoma cells at the light and electron microscopic levels. The protein was found to have a highly restricted distribution in microvilli of the apical cell surface. fled Mr 75,000 protein as described elsewhere (Pakkanen et al., in prepara. tion In some experiments, the JEG-3 cells were treated with cold ( -20'C) methanol after paraformaldehyde, as described previously (8).
Materials and Methods
To study whether the M1 75,000 antigen was localized outside or inside the plasma membrane, unfixed cell cultures were washed with PBS-BSA and treated with the anti-Mr 75,000 S flhlfl (diluted 1:100 in PBS-BSA, without saponin) on ice. The cells were washed three times with the same buffer, rinsed with PBS, then fixed and stained with the anti-rabbit IgG-FI1t.
As an alternative procedure, paraformaldehyde-fixed cells were labeled without permeabilizanion with saponin. The labeled cells were mounted with glycerol-PBS The cells were pre-fixed with 3% paraformaldehyde and treated with the anti-Mr 75,000 scram as above. The cellbound antibodies were localized by the frrritin bridge procedure(24). Goat anti-rabbit IgG (Jackson)was used at 100 sgIml, rabbit anti-horse ferritin (Jackson) at 50 tg/ml, and horse ferritin (Sigma; St. Louis, MO) at 100 sg/ml in PBS-BSA-saponin.
The samples were post-fixed with glutaraldehyde, followed by 0504, and were processed for electron microscopy as above.
The thin sections were post-stained with uranyl acetate and lead citrate, and were photographed at 60 kV.
Quantitation

oflmmunolabel.
The cell-bound ferritin particles were quantitated as follows. Labeled (either using the immune or the pre-immune serum)
cells were photographed randomly and printed at a final magnification of x 60,000 or x 70,000. From the prints, ferritin cores were counted that were within 100 ant of perpendicularly sectioned segments of plasma membrane ( Table 1 ). The level of nonspecific background label was mdicated by the amount of ferritin particles in the pre-immune serum samples. To estimate the position of the antigen with respect to the microvillar plasma membrane, we measured the distance of those ferritin cores that were within 50 nm from the membrane.
Scanning
Electron Microscopy.
For scanning electron microscopy, the JEG-3 cells on glass coverslips were fixed with 3% glutaraldehyde in 0.1 M phosphate buffer, pH 7.3, and processed for microscopy by a conventional method as previously described (14). The cells were observed in a JEOL JSM-35C electron microscope.
Metabolic
Labeling and Cell Fractionation. The anti-rabbit peroxidase conjugate (Jackson), the same reagent as in immunoperoxidase microscopy, was used here at a dilution of 1.5 tg/ml in the above buffer.
Results
Light Microscopy
To study localization of the Mr 75,000 antigen in JEG-3 cells, we first used indirect immunofluorescence.
In saponin-treated cells labeled with the anti-Mr 75,000 serum, fluorescence had the pattern ofdots and short strands, which could be focused to the apical surface of the cell (Figure la) . A similar distribution of label was observed when the cells were permeabilized with cold methanol after paraformaldehyde (Figure ib) , with the exception that cell 
Ii
Immunoperoxidase Labeling of peroxidase reaction product in microvilli. In some microvilli, reaction product is concentrated in the microvillax membranes (arrows). Cells treated with the pro-immune system (C) have no label.
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x 15,000. Bars -500 nm. structure appeared better preserved when saponin was used. Saponm was therefore a preferable permeabilizing agent in immunofluorescence and was also applicable to an identical fixation-permeabilization protocol for immunoelectron microscopy.
To determine whether the Mr 75,000 antigen was exposed at the plasma membrane, the cells were fixed with 3% paraformaldehyde and labeled without permeabilization.
In this case, only faint 
Immunoelectron Microscopy
To study localization of the Immunoperoxidase electron microscopy was used to identify the structures that were labeled in immunofluorescence.
When the cells
were labeled using the anti-Mr 75,000 serum, peroxidase reaction product was localized to microvilli on the apical cell surface (Figures  2a and 2b) . In many microvilli the reaction product appeared to be preferentially associated with their membranes. microvilli as compared to regions of the plasma membrane outside of the microvilli, we counted fernitin cores within a depth of 100 nm from the plasma membrane.
l#{224}ble1 shows the result.
After subtracting the background, 87% of the specific fernitin label was in microvilli.
scopiclevels.
According to all techniques used, the protein was highly enriched in the microvilli of the apical cell surface. Both immunofluorescence and immunofernitin results indicated that the antigenic site(s) were on the inner (cytoplasmic) aspect of the plasma membrane.
In the fernitin-bridge method, the mean distance of
Scanning Electron Microscopy
In scanning electron microscopy, many microvilli were seen as spikes on the apical cell surface ( Figure  5 ).
Immunoblotting and Cell Fractionation
In immunoblotting of total cell protein using the anti-Mr 75,000 serum and the same peroxidase conjugate used in immunoperoxidase electron microscopy, a single 75 KD protein band was detected ( Figure 6, lane 1) . When the pre-immune serum was used, no protein band was labeled ( Figure  6, lane 2) . Detergent extraction was used to study the association of the Mr 75,000 protein with the cytoskeleton.
As shown by either radioimmunoprecipitation of pulse-labeled cells or by immunoblotting ( Figure  7) , the Mr 75,000 protein was almost completely detergent-soluble.
Discussion
A protein of 75 KD was immunocytochemically localized in cultuned choriocarcinoma cells at both the light and electron micro- Ikrmation of the microvilli is suggested to start at actincontaining microdomains of the plasma membrane that will become the tips of the microvilli (6). Elongation of the actin filaments, and their cross-linking to integral membrane proteins such as the Mr 140,000 glycoprotein (4) and the 110,000 protein (9) may be necessary events in microvillar formation. Besides the presently described Mr 75,000 protein, few or no 
